Genetic diversity in the social amoeba Dictyostelium discoideum: population differentiation and cryptic species.
The social amoeba Dictyostelium discoideum is a commonly used model organism for the study of social evolution, multicellularity, and cell biology. But the boundaries and structure of the species have not been explored. The lack of morphological traits to distinguish D. discoideum makes even knowing whether a given clone is D. discoideum a challenge. We address this with a phylogeny of a widespread collection of clones from a range of locations and including clones identified previously as potential cryptic species. We sequenced portions of nuclear ribosomal DNA and mitochondrial DNA, analyzing approximately 5500 and 2500 base pairs from the two regions respectively. We compared these sequences to known reference sequences for both D. discoideum and other closely related Dictyostelium species to create Bayesian and neighbor-joining phylogenetic trees representing the evolutionary relationships among the clones. We identified 51 unique D. discoideum concatenated sequences based on the combined mitochondrial and ribosomal sequence data. We also identified four unique D. citrinum concatenated sequences, three of which were previously classified as D. discoideum clones. Our analysis of the data revealed that all D. discoideum clones form a monophyletic group, but there are several well-supported subclades and pronounced genetic differentiation among locations (F(ST)=0.242, P=0.011), suggesting the presence of geographic or other barriers between populations. Our results reveal the need for further investigation into potential tropical cryptic species.